Although impaired joint attention is one of the core clinical features of pervasive developmental disorder including autistic disorder and Asperger's disorder, experimental studies failed to report its impairment. This discrepancy might be the result of differences between real-life and experimental situations. The present study examined joint attention in 11 individuals with Asperger's disorder and 11 age-matched controls under naturalistic conditions using a target detection paradigm with dynamic emotional gaze cues. Although both groups showed gaze-triggered attention orienting as assessed by the differences in reaction time for invalid minus valid cues, enhancement of joint attention by fearful (vs. neutral) gaze was observed in the control, but not in the Asperger group. This suggests that the integration of emotion and gaze direction that elicits strong joint attention is impaired in individuals with Asperger's disorder.
Introduction
Pervasive developmental disorder (PDD), including autistic disorder and Asperger's disorder, is characterized by qualitative impairments of social interaction (American Psychiatric Association [APA], 2000) . One of the earliest features of these social impairments is a deficit of joint attention (Mundy, Sigman, Ungerer, & Sherman, 1986) . For example, in our previous study, when the attending physician suddenly averted his or her gaze to look at environmental objects during clinical interviews, the individual with PDD did not follow the gaze direction (Okada, Sato, Murai, Kubota, & Toichi, 2003) .
In contrast to such clinical evidence for impaired joint attention, most experimental studies have found intact reflexive joint attention in PDD (Chawarska, Klin, & Volkmar, 2003; Kylliäinen & Hietanen, 2004; Okada et al., 2003; Rutherford & Krysko, 2008; Senju, Tojo, Dairoku, & Hasegawa, 2004; Swettenham, Condie, Campbell, Milne, & Coleman, 2003; Vlamings, Stauder, van Son, & Mottron, 2005 ; for a review see Nation and Penny (2008)), although there have been reports of impairment (Goldberg et al., 2008; Ristic et al., 2005) . These studies applied Posner's (1980) cueing paradigm. For example, Okada et al. presented a face with left-or right-directed eyes to subjects with autism and typically developing controls, with targets appearing on the right or left side of the face. The participants were instructed that the gaze direction did not predict where the target would appear. Nonetheless, the reaction time (RT) to detect a target was shorter for a gaze-cued (i.e., valid) location than for a gaze-uncued (i.e., invalid) location in both PDD and control groups. These results suggest that reflexive joint attention is intact in individuals with PDD.
Some researchers have pointed out the importance of an emotional component in joint attention (e.g., Mundy & Sigman, 1989) . Others' emotional gaze could be important for evaluating environmental stimuli (Bayliss, Frischen, Fenske, & Tipper, 2007) and understanding the other's mental state (Shamay-Tsoory, Tibi-Elhanany, & Aharon-Peretz, 2007) . Consistent with this view, recent experimental studies in normally developing individuals found that gaze-triggered attention orienting was facilitated by emotional facial expressions (Putman, Hermans, & van Honk, 2006; Tipples, 2006; Uono, Sato, & Toichi, in press ). For example, Uono et al. presented a dynamic emotional or neutral facial cue with left-or right-directed eyes. Participants were asked to detect a target letter. They found that a dynamic fearful gaze cue enhanced the RT difference between valid and invalid conditions compared with a dynamic neutral gaze cue.
Little is known about the effect of emotional facial expressions on reflexive joint attention in individuals with PDD. However, some evidence suggests that the ability to process emotional gaze is impaired. For example, previous studies have reported that individuals with PDD were less likely to combine their gaze signals with emotional facial expressions in social interactions (Dawson, Hill, Spencer, Galpert, & Watson, 1990; Kasari, Sigman, Mundy, & Yirmiya, 1990 
